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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
power supply device for feeding power to a DC 
voltage with a waveform that does not obstruct 
the breaking characteristics of a breaker or the 
like, even if power is fed to a load facility using 
a breaker for breaking an AC current. 
SOLUTION: A power supply device constantly 
closes a switch S1, opens a switch S2, and 
feeds power from a commercial AC power 
supply CS to a load computer 10 and then 
opens the switch S1 and closes the switch S2 
at power failure, closes semiconductor 
switches Q1 and Q4, and feeds power to the 
load computer 10 with a voltage E1 of a battery 
B1. The semiconductor switches Q1 and Q4 are opened periodically and the switches 
Q2 and Q3 are closed, and a voltage E1 with a negative polarity is applied to the load 
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computer 10, while the semiconductor switches Q2 and Q3 are turned on. Even if an 
arc discharge occurs when the computer 10 is short-circuited or the like, the arc 
discharge is extinguished by reversing the polarity of voltage periodically. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electric power unit, wherein it is an electric power unit which an electric 
power unit and always which supplies electric power with direct current voltage 
supplies electric power with a volts alternating current, and supplies electric power 
with direct current voltage at the time of interruption to service and this direct 
current voltage is the waveform which provided a period which becomes a period of 
voltage zero, or negative polarity periodically. 

[Claim 2]The electric power unit according to claim 1 making into the range of 0.5 to 5 
milliseconds a period which has said direct current voltage in zero or negative polarity. 
[Claim 3]Claim 1 changing and obtaining said polar different direct current voltage by a 
chopper, or an electric power unit given in 2. 

[Claim 4]Claim 1 obtaining said negative polar direct current voltage in a series 
resonant circuit of a reactor and a capacitor, or an electric power unit given in 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[The field of the invention to which an invention belongs] This invention relates to the 
electric power unit which an electric power unit and always which supplies electric 
power with direct current voltage supplies electric power with a volts alternating 
current, and supplies electric power with direct current voltage at the time of 
interruption to service. 
[0002] 

[Description of the Prior Art]In the most common electric power unit, commercial 
alternating current power is received, this is once changed into direct current voltage 
with a rectifier, this direct current voltage is anew changed into high-precision 
frequency and sine voltage with an inverter, and electric power is always supplied. The 
method of changing the discharge electricity of a cell into a volts alternating current 
with said inverter at the time of interruption to service of commercial power, and 
supplying electric power is taken. In the operating status in this regular electric supply, 
since the power loss of a rectifier and an inverter is large, the efficiency of a device is 
as low as about 80%. In order to double with the movement toward the international 
environmental problem that the measure of energy saving will be strengthened, or 
saving-resources correspondence, an electric power unit also needs to raise 
efficiency substantially. 

[0003]There is a method of supplying electric power, without supplying electric power 
to load directly from commercial power, that is, working the rectifier and inverter 
accompanied by a loss as a method of raising regular feeding efficiency, working an 
inverter only at the time of interruption to service, and making electric power supply. 
As for this method, a real example is seen with the device of small capacity. 
[0004]Sinusoidal wave alternative current voltage according to an inverter as a 
method of furthermore raising efficiency at the time of the electric supply from the 
cell at the time of interruption to service (in order to carry out waveform control using 
the high-frequency-switching art of an inverter.) The method of abolishing the 
process of conversion to the loss of a solid state switch being large, and supplying 
electric power with direct current voltage is also indicated. Since it is a circuit by 
which operation is not hindered even if it supplies electric power with direct current 
voltage from the exterior, when load uses for a direct current the alternating current 
power which received transmitted electricity like a computer, changing it, this is 
utilized (JP,8~33233,A AC/DC style electric power unit). 

[0005] Drawing 10 is a figure showing the circuitry of the AC/DC style electric supply 
in the electric power unit of a conventional example. A switch is switched and electric 
power is supplied to the computer which is a volts alternating current from 
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commercial AC power supply, or is load in the direct current voltage from a cell. It is 
not asked whether the rectification circuits of a load side are whether input voltage is 
exchange and a direct current. The level of the voltage which supplies electric power 
is required. Direct current voltage is chosen from the average value of a volts 
alternating current between peak value, or this level selects the number of series 
connections of a cell — the output voltage of a cell — chopper circuits — pressure 
up — or it lowers the pressure and obtains. 
[0006] 

[Problem(s) to be Solved by the Invention]From the viewpoint of energy saving, 
although this method is excellent, it also has a fault accompanying direct-current 
electric supply. When a load side is equipment of volts alternating current 
electricity-receiving, for example, a computer, inconvenience may arise in the 
operating characteristic of the breaker for electricity-receiving current cutoff. If 
current is made to intercept with a breaker, an arc will arise, but since the polarity of 
voltage is [ in the case of alternating current power ] reversed every 20 milliseconds 
periodically in the case of 50 Hz, even if an arc arises, it disappears at the time of the 
polarity reversals of current. However, since there is no mechanism of this 
current-polarities reversal in the case of a direct current, the once produced arc does 
not disappear easily. An arc does not disappear easily, becomes interception 
impossible depending on the case, and is so dangerous that direct current voltage 
becomes high. 

[0007]If the breaker for exchange currently used by the toad system side is 
exchanged for [ in which a form is expensive large again ] direct-current interception, 
interception of an arc will also be attained, and a problem will be solved, but in the 
case of the general-purpose electric power unit which supplies electric power to 
many and unspecified loads, the measures which cooperated with the load side cannot 
be taken. That is, a load side cannot be forced the treatment which exchanges a 
breaker for the thing for direct-current interception. 
[0008]This invention is made in view of such a point, and is a thing, 
the purpose — business — even if it supplies electric power to the load system using 
a breaker, it is providing the electric power unit which can supply electric power in the 
direct current voltage which had a waveform out of which trouble does not come in 
the operating characteristic of a breaker etc. 

[0009] 

[Means for Solving the Problem]It is considered as a direct-current-voltage waveform 
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which provided a period which provides a period which serves as zero periodically 
without making into a continious wave direct current voltage which supplies electric 
power, in order to make easy an arc discharge extinction of arc of a breaker, or 
becomes negative and the polarity got blocked and reversed. That is, conditions which 
applied to alternating current interception correspondingly for a breaker are built. 
[0010] 

[Embodiment of the Invention]In order to solve an aforementioned problem the 
electric power unit of this invention, It is an electric power unit which an electric 
power unit and always which supplies electric power with direct current voltage 
supplies electric power with a volts alternating current, and supplies electric power 
with direct current voltage at the time of interruption to service, and has the feature 
for this direct current voltage to be the waveform which provided the period which 
becomes a period of voltage zero, or negative polarity periodically. It has the feature 
to have made into the range of 0.5 to 5 milliseconds the period which has said direct 
current voltage in zero or negative polarity. It has the feature to change and obtain 
said polar different direct current voltage by a chopper. It has the feature to obtain 
said negative polar direct current voltage in the series resonant circuit of a reactor 
and a capacitor. 
[0011] 

[Exarnple]The 1st example of this invention is shown in drawing 1 . (a) is a circuitry 
figure and (b) is a waveform of the direct current voltage of the output of the period 
which is supplying electric power at the time of interruption to service, i.e., a cell. S1 
and S2 are switches, and this can also use a relay, a breaker, or a solid state switch. 
The switch S1 is closed, S2 is opened, and electric power is always supplied to the 
computer 10 of load from commercial AC-power-supply CS. The switch S1 is opened 
at the time of interruption to service, S2 is closed, the solid state switch Q1 and Q4 
are closed, and electric power is supplied to the computer 10 of load on the voltage E1 
of the cell B1. The solid state switch Q1 and Q4 are opened periodically, and Q2 and 
Q3 are closed. The voltage E1 of negative polarity is impressed to the computer 10 of 
load in the solid state switch Q2 and the period [ one / the period / Q3 ]. 
[0012]The waveform of the direct-current power supply voltage produced by 
intermittence of the solid state switches Q1-Q4 at the time of interruption to service 
is shown in (b). When a short circuit accident arises to the computer 10, for example, 
even if arc discharge arises in the breaker CB of a load side, the extinction of arc of 
this is carried out to it with the dipole inversion of the voltage which happens 
periodically. The breaker for alternating current interception of commercial frequency 
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is used in the AC circuit which a dipole inversion produces with the cycle (in the case 
of 50 Hz) of 10 milliseconds per half cycle. Therefore, also when using by a 
direct-current circuit, it is not necessary to make the cycle (ton) of a dipole inversion 
shorter than 10 milliseconds. It depends for the limit that a cycle is extensible on the 
voltage, current, and circuit conditions to intercept. The time (toff) which is 
impressing the voltage of negative polarity is decided in time taken for the polarity of 
feed current to be reversed. If it is a case where load can regard it as resistance, it will 
be reversed in an instant, but if the inductance of an electric supply cable, the filter 
for noise suppression, etc. exist, a stage until current is reversed will be late for the 
time of voltage reversal. 1/2 or more of the period of a volts alternating current half 
cycle, i.e., 5 milliseconds, is not needed. Therefore, although the period which the 
polarity of direct current voltage is reversed and has negative polarity chooses it 
greatly, seeing safety, there should just be 5 milliseconds. 

[0013]The diodes D1-D4 linked to each solid state switches Q1-Q4 and contrary 
parallel are inserted in order to prevent the voltage of an opposite direction from being 
impressed and destroyed by the solid state switches Q1-Q4. If pressure-proofing of 
the opposite direction of a solid state switch is high, it is not necessary to necessarily 
provide a diode. 

[0014]The circuitry figure of the AC/DC style electric supply in the 2nd example of 
this invention is shown in drawing 2 . A level when it is in RE ** RU and a negative 
electrode in case direct current voltage is straight polarity in the 1st example ( drawing 
J_) is the voltage E1 equally. However, since the voltage level of the period which is 
negative polarity does not participate in the electric energy which supplies electric 
power directly, it can be chosen arbitrarily. In the 2nd example, it has chosen lower 
than cell B~2 by which the series connection is carried out in the level of the voltage 
E2 of the period which is negative polarity, and the voltage E1 of B3. The voltage E2 is 
the cell voltage of cell B~2 by which the series connection is carried out, and the cell 
B3 which divided B3. 

[0015]The circuitry figure of the AC/DC style electric supply in the 3rd example of 
this invention is shown in drawing 3 . Use 2 sets of cells B1, and B3, the solid state 
switch Q5 is made the one at the time of electric supply of direct current voltage, and 
electric power is supplied on the voltage E1 of the cell B1. When impressing the 
voltage of negative polarity periodically, make the solid state switch Q5 turn off, and 
Q6 is made one, and voltage-E2 of the cell B3 is outputted. 

[0016]The circuitry figure of the AC/DC style electric supply in the 4th example of 
this invention is shown in drawing 4 . It is an example of circuitry in the case of 
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dropping on the 4th example periodically the direct current voltage impressed to load 
at zero. In the pattern ( drawing 1 b) of the direct current voltage in the 1st example, 
although the polarity of direct current voltage is reversed periodically, if inductance 
when an electric supply cable is short and a load side is seen from a power supply, for 
example is small, it is not necessarily required to make polarity of direct current 
voltage negative. Even the level which a breaker can intercept can make feed current 
small by dropping direct current voltage to zero or near the zero. That is, the 
interception function expected from a breaker can be made to achieve. 
[0017]In the example, it is circuitry except the cell B3 in the 3rd example ( drawing 3 ), 
the solid state switch Q6, and the diode D6. Electric power is supplied on the voltage 
E1 in the period which is making the solid state switch Q5 one, and if Q5 is made to 
turn off periodically, power supply voltage will serve as zero. 

[0018]The DC power supply part of the 1st example applied to the electric power unit 
of this invention is shown in drawing 5 . By the solid state switch Q7, the diode D7, the 
reactor L, and the capacitor C1, a boost chopper is constituted and pressure up is 
carried out to the voltage E2 E1 of cell B4, for example, the voltage of a request of 
DC48V, for example, DC140V. That is, if the solid state switch Q7 is made one, the 
discharge current of cell B4 will flow into the reactor L, and electromagnetic energy 1 
/ 2x(inductance) x(current) 2 will be accumulated in this. In the meantime, the voltage 
E1 of the capacitor C1 turns into output voltage. Next, if Q7 is made to turn off, the 
current of the reactor L will charge the capacitor C1 through the diode D7. The 
reactor L follows the law of conservation of energy, induces the polar voltage of a 
graphic display, and releases energy. The voltage E1 is the sum of the voltage of cell 
B4, and the voltage of the reactor L, and is set to the level by which pressure up was 
carried out by the voltage of the reactor L. The cycle of turning on and off of this solid 
state switch Q7 is operated by repetition, and is controlled on the level of a request of 
the voltage E1. In order to make inductance of the reactor L small and to attain 
miniaturization and low costHzation, switching frequency is made high to not less than 
20 kHz, for example. The control signal for turning on and off the solid state switch Q7 
is given to a figure from the control device which is not shown. 
[0019]This DC power supply part of the 1st example is used for it, replacing on the 
cell B1 of the 1st example ( drawing 1 ). It uses replacing the voltage E2 of cell B4, and 
the voltage E1 by which pressure up was carried out to cell B-2 in the 2nd example 
( drawing 2 ), and B3. 

[0020]The DC power supply part of the 2nd example applied to the electric power unit 
of this invention is shown in drawing 6 . It is the circuit which added the reactor LX, the 
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capacitor C2, and the diode D8 to the previous DC power supply part ( drawing 5 ) of 
the 1 st example. The reactor LX is combined as magnetically as the reactor L Since 
the polar voltage of a graphic display induces also to the reactor LX in the period 
which the polar voltage of a graphic display has induced to the reactor L, thereby, the 
capacitor C2 is charged. +E1 of this DC power supply part of the 2nd example, 0, and 
~E2 are used transposing them to the cells Bl and B3 of the 3rd example ( drawing 3 ). 
[0021 ]The DC power supply part of the 3rd example applied to the electric power unit 
of this invention is shown in drawing 7 . In the DC power supply part ( drawing 5 ) of the 
1 st example, the voltage of cell B4 and the voltage of the reactor L are superimposed, 
and it is being referred to as +E1 of the voltage of the capacitor C1, i.e., an output. On 
the other hand, in this DC power supply part of the 3rd example, the capacitor C3 is 
charged on the voltage induced to the reactor L, the voltage of cell B4 and the voltage 
of the capacitor C3 are added, and it is referred to as voltage +E1 of an output. 
Alternative ****** of this output voltage +E1 is carried out at the cell B1 of the 1st 
example ( drawing 1 ). Alternative ****** of voltage +E1 and +E2 is carried out cell B-2 
of the 2nd example ( drawing 2 ), and B3. 

[0022]The DC power supply part of the 4th example applied to the electric power unit 
of this invention is shown in drawing 8 . It is the example which changed how to take 
out an output using the DC power supply part ( drawing 7 ) of the 3rd example. Voltage 
of the capacitor C3 is set to +E1, and cell B4 is set to -E2. The cell B1 of the 3rd 
example ( drawing 3 ) and B3 can be substituted for this DC power supply part. 
[0023]Since voltage is low if independent, a cell uses many, connecting in series. This 
cell has a large voltage variation. In the case of a lead storage battery, the voltage 
obtained directly from a cell is changed from 2.22V to 1.6V in the process from charge 
to discharge per piece. Since the voltage which will supply electric power if the 
direct-current feed part which constituted the DC power supply part of the 1-3rd 
examples ( drawing 1 --3) from drawing 5 - a chopper of eight instead of the cell is used 
maintains a fixed level, it is desirable for the computer 10 of load. 
[0024]The circuitry figure of the AC/DC style electric supply in the 5th example of 
this invention is shown in drawing 9 . The pulse form voltage obtained by the series 
resonance of a reactor and a capacitor is used as voltage of the negative polarity 
under direct-current-voltage electric supply. It is under interruption to service and 
the state where electric power is supplied from the cell is explained. 
Direct-current-voltage electric supply makes the solid state switch Q8 one, and 
supplies electric power from the cell B1. The negative pulse which is made to turn off 
Q8 periodically and is produced in the following process is given to the computer 10 of 
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load. Since the capacitor C4 is charged with the polarity of the graphic display, if the 
thyristor TH is made one, the reactor L2, and 3 (moreover the independent parts may 
be sufficient as L2 and L3, their ****** combined magnetically is also good) and the 
capacitor C4 will start series resonance. 

[0025]The voltage of the capacitor C4 decreases, voltage increases with polarity 
contrary to a figure continuously, and the sum (negative polarity) of the voltage of the 
reverse polarity of the capacitor C4 and the voltage of the reactor L3 is impressed to 
the computer 10. Next, the resonance current of an opposite direction begins to flow 
via the diode D10, and the capacitor C4 returns to the polarity of a graphic display 
again. At this time, since the signal through which it is made to flow is not given to the 
thyristor TH, series resonance does not continue. After this process, the solid state 
switch Q8 is made one, and the level of the voltage E1 performs direct-current 
electric supply. 

[0026]The direct-current feed part constituted from a chopper of drawing 5 and 
drawing 7 instead of the cell B1 in the 5th example (drawing 9) can also be used. 
[0027]The reactor L3 is what was inserted in order to control the charging current of 
the capacitor C4 which flows at the moment of making the solid state switch Q8 one, 
and if charging current does not become excessive, it is not necessarily needed. 
Instead of the thyristor TH, a triac and a transistor are also applicable. 
[0028]The polarity reversals of the direct current voltage impressed to this load are 
performed periodically. Although the cycle of polarity reversals does not have the half 
cycle of commercial AC power supply, i.e., the problem with about 10 milliseconds, 
since an overcurrent suppression function can be given if a chopper is used for a 
power supply, for example like drawing 5 - 8, it may be lost that current increases 
unusually, and the cycle of these polarity reversals may be lengthened till about 1 
second. 

[0029]Although the bipolar transistor is taken up for the example as a solid state 
switch in the explanatory view of this invention, not only this but power metal-oxide 
semiconductor field effect transistor and IGBT can be used convenient. As a cell, a 
lead storage battery, a solar cell, a fuel cell, etc. are used. Although it cannot be said 
to be a cell as a principle, the electric double layer capacitor with which utilization is 
expected can also be used. 

[0030]When using a solar cell and a fuel cell as a cell, it does not need to be 
dependent on commercial AC power supply. When there is a rectifier which changes 
alternating current power into a direct current, this may always be used. In these 
cases, it is always considered as direct-current-voltage electric supply from the 1st 
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thru/or the 4th example to load except for the circuit (system with change over 

switch S) of an exchange electric supply system. 

[0031] 

[Effect of the Invention]Since according to this invention it is periodically considered 
as null voltage during direct-current-voltage electric supply or polarity of voltage is 
made negative, even if arc discharge arises in a short circuit accident etc., for example 
by a load side, it is lost that arc discharge continues over the period more than this 
cycle. Therefore, even if the object for alternating current interception, i.e., 
interception capability, is small, it is convenient practically, and the direct-current 
electric supply of the breaker formed in the power supply path is attained at 
electronic facilities, such as a computer designed for exchange electricity-receiving. 
Improve efficiency of an electric power unit is planned by this, and it can contribute to 
energy-saving promotion greatly. 



[Translation done.] 
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[oois] i5 tc*»w^ftK««Kjiffli-a* 1 m 

D 7, yr^ ctt^^^Vi^C l T#H^a y;< 
^«i*L, tiB4^)ij±E2, «i«DC4 8V^T 

l(7)Sj±E 1 , iiffDc 1 4 ov^t#i±t6o 

fc*>, 7f Q 7 Jt6 ilftB 4 ^ 

a^-^v^c 1 <Dmj£E 1 ^fflME^^5 0 

Q 7 ^it5 fc y T^^ LC0«jSfEtt^^-— KD 7 

Srj&ffit-So «JEElttftmB4(7)«JEt yr^^L^ 

^/vai^iuii^t mjBEE 1 £fjtm<7> w<a- 
(cSJ#p-T5 0 yr^^L6')^y^>^yx^/h^< L/J^ 
WkisxTm** Yi^m&tcth^^ y^i/vmmk 

[0019] r 1 0ij<75ES5iE«jRffitt, 0 1 mmn 
(MD ©iftBi^itiitf 5o *fc, iiB4 

(dmj±e 2 ^#ff§nfcmi±E 1 t^m2mmm m 

2) iztert^'mtB 2^axxfB 3^a#^^r^5o 



5 



(4) 
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[0020] m6^mmcommmw:Kmm-t&m2m 
cowMnMH^-to %<vm i m<D\MMmwM cms) 

MWte^ lt^5 0 yr^^L fcia^Mwfiff a* 
ii® it v n s « m fcte y r * * l x fc t H*<z> «ton 

S Q n<75|R2ffi|<^Ii:gK«JBa8^H-E 1 , 0, -E2I:$ 
3^ffi^iJ (HI 3) (DMftlB l*5j:T*B 3^B^^X.Tffi 

[0 0 2 1] H7^*»K«o«ai[»«^3Sffli-S*3 0![ 
oESfE«S<fBSr^i-o ilW^EMSa (0 5) -eta 

it lt r ion 3 «coji:SE«as«fR"ett, y t ^ ^ l fc^fi 
=3>"7 sr vi?-c 3 orm v. t uXlWJjoyrgfr + E l t 

t5o r^iuMff+E i l^M^y (mi) (D-mm 

^2mmm (02) oiftB2^j:0B3^fx.T 20 
ffiii-r s c 

[0022] H8^**K^«R«ll^iBffl-rs*4« 

^E8fE«asiajs:*i-o msmoym^tmmm (in 7) 

3 (Z)i)±^ + E 1 ^ L1SB 4 ^-E 2 ^ LtV^ Q r 

(Dmmmmm^msmmm ms) ^iibi, b 3fc 

[0 0 2 3] «»tt^^tt11JE*sffiv^-C#»fiSrji: 

«»ja*feii:«#fe*t5it£Ettifiafc9, 30 

*t^fc»8iWyPt^-e2. 2 2V3&>&1. 6V 

s-easibi-So ss 1 — 3 msffii (H1-3) 

BBSrltffi^ftfcoTia 5 — 8 co^- a s/^t?#|fiS;bfcKiiK 
#frfl|gR £^ 7L \Ti^m^~ S SJE JS — ^ CO u -<yu Irftoo ~e 
^fW^n^t 0 ^ — ^ 1 Old^otU bi\ 
[0 0 2 4] E}9^*^Kom5^ft^J^jo^5^ffSt 

(Hi ^«^EISr^:-r o E*^ite«*fc*5tt5*« 

fcQ 8 ^r^~7 Siir"C2fe^7 p n-tr^"e^CSA^>> M? /^4: 
Ai^'^t^- * 1 0it^i6 o ^^V^C4^gj 

t5^yr^^L2, 3 (L2H3«iiiLf:Mt 
[0 0 2 5] ny7>fC4©I]±»>lt, fl^T 

ttco«j± t y r * ^ l 3 comff <t>?p (A ^oftitt) ^ =j ^ 50 



fcTa — ^ 1 0fcftttn£*LSo y^^^V^-— KD 1 0^r^ 

mm £ * 5 £ ft v ^ xmwmtmwtr s r ^ 

ttftv\, ^co^air^m^^f*^^ y^Q8SrtyS 
[0 0 2 6] f| 5 ftJ(Bfi»J (H 9 ) 51ftB 1 fcft 

[0 0 2 7] II 7 ^ ^ L 3 y f Q 8 SrtV 

^fcifPflfc^xS =» yfVfC4 tf>5fc«««t*:WfMi- 
S fc#>fcffiiA bfc h<DX^mmffi.$m±te?j: h ft tftui 

[0028] ^(Dfkm^M^&uumm&m^m&fe 
m, i o * y#@ffifc^tfPp^^^wj^ is 

fc, «*.tfBl5'-8<Dj; 5fc^a sy^Sr«*.tfift«aE» 

* < 4 9 , r <7?«tts*i<7>jH«tt i s>Sft* -eft < lt 
[0 0 2 9] *»WoRKBItefcv^**#^-f 

^ N rtbfcPSfcT, ^y^-MOSFET^IGBTt 

XI»*<fl[*.So *fc, «*i b"Ctt»»«»^*|ii« 
ft, JR^«**t*fflfcftSo Hat Ltfitftittf 

[0 0 3 0] fc Lt*ii«»t*^ffi 5 
iK) Srl»V^A«f-tt»«F, it«E«EEj|&1tti-S 0 

[0 0 3 1 ] 

fcif Pffit b. fc5V^^i«JEoffi^4S^^ft^:■^-5^75-e, 

ffii x tf a r — * am MCtt, r 

^^<^§ 0 ^oT^ms^fci^^^nfc^u— 

ffifcK^m^s pjfg ^ 5 o - fi\c ± -t)-«jH»«^3a* 

[Hll] (a) 1 ^i£Mfcjo^S^K^S^@K 

«^gi2i"efc«9, (b) ^E«m/iE^tti^^ia-efcSo 

[0 2] M2 Il«(^3lt5SEMt©0»0t 

fc So 
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(5) 
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[0 3] mswmn^n^^wsm^mommmf&m^ 
[iH4] i4 mmm^rt & &\Km&nommmm-e 

[[215] *&W<D9M&mz&fft1rZ>miM<z>&9LWR 
ffl<oniKflt^;Bl-c*>ao 

EB7] **H^«aS*»t^*«i-SiS3«^ff*«K 
[08] «W^iSgtrtffit§f4M©«lS 
[0 9] 5 ^aSMfcte^s^Eiltite«^lHii»#^Bl-e 



1 0 MtfcSayt'a- ^ 

B 1 , 2 , 3 , 4 11* 

CI, 2, 3, 4 nyf>f 
CB % 

Dl, 2, 3, 4, 5, 6, 7, 8, 9 K 

El, 2 f|j± 

10 l, L2, 3 yr^^ 

L X UT^^ 

Ql, 2, 3, 4, 5, 6, 7, 8 ^a^JX-f 5^ 
S 1 , 2 ^^fyf 

th iMy** 



[02] 




+ E 1 — 1 



— E 1 



t on 



(b) 



[03] 




toff 



Si 



CS 



E 1 



Bl "^r 



[04] 



S2 



C3 



09, 



07. 



[07] 



C3 



M 



+ E 1 



+ E 2 



(6) 
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[05] 



me] 




+ E I 



34 




E 2 



[08] 



[09] 




+ E 1 



-E 2 




[01 0] 



mm 



7,4 V* 



